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Great ECLIPSE of the SUN, which 
will happen on APR1L the 1ſt, between 
nine and ten in the Morning, 1764. 


| 


The whole PRoczss being fully laid down, 
and plainly demonſtrated by a Copper-Plate 
of the whole OpERATTOx. 


a. — 
— 
mann 


By D. FE NN IN G, 


Author of the Ror Al EnGLisn DicTionaRY, Younc 
Man's Book or KnowLEeDGs, TREATISE ON THE 
Ussz or THE GLoBts, ARITHMETIC; and the Rxapy 
Reckoner, &c. 


A N D 


JOHN PROBERT, 
Maſter of the Academy, 'Cox's-Square, Spital-Fields. 


LON D ON: 
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"1 F.0 "THEN 
YOUNG GEOMETRICIANS, 


AND 


LOVERS of MATHEMATICAL 
LEARNING. © 


GENTLEMEN, 
S the Conſtruction of 


an Eclipſe Geome- 
trically is very rarely to be 
met with in mathematical 
Books: We thought it might 
be acceptable to you to lay 
A 2 down 


[ iv ] 
down the Proceſs of calcula- 
ting an Eclipſe by Geometri- 
cal Conſtruction only, near 
enough to ſatisfy the Curio- 
ſity or Deſire of any Perſon. 
2. Whoever of you are ac- 
quainted with the Uſe of the 
Scale of Chords, Sc. may 
follow the Whole of this Ope- 
ration Step by Step; but if 
you are readily acquainted 
with the Uſe of that noble 
Inſtrument the Sector, it will 
be ſo much the better. 
3. You may perform this, 
Operation even with. a ſix- 
inch d Sector; but one of a 
Foot is better, becauſe the 
ET - ., oo 
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5 
larger the Scale, no Doubt 
but the Work will be the 
more exact. 

We {hall only add, 
that this Operation has 
been performed by various 
Scales by both of us ; and we 
jointly and ſeparately came 
very near to each other. 

5. You are to note, that 
this Operation 1s performed 
by a nine-inchedSector; there- 
fore by One of that Radius you 
will be the better able to trace 
the Work than by any other. 
eme 
Your Well-Wifhers, 
| D. F. 
AND 
FP. 
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Geometrical Conſtruction 


OF THE 


ECLIPSE or Tas SUN 


Which will happen April I, 1764. 
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Conſtructed Auguft 17, 1763 


ReqQuisiTEs for April 1, 
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nation 


5. The Moon's Lat. North 
aſcending ; Ws oth 1 
6. The Moon's: horary Mo-! 
tion from the Sun 7 T4 27 $4 | 
7. The Angleof the Moon's] 
vibe Path with the 15 86 
* / Eehiptic 430 C10 4 28 
8. The Sun's Semi- diameter — 16, 6 
9. The · Moons Semi-dia- yy 255 
—— kc. 33 
The Semi- diameter 
„ e eee, 
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d, Male x Scale of any . 

* . as AC, divide it into as 
many equal Parts as the Earth's Semi- 
Diſk contains Minutes of a Degree, 
which 


T% 
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1 
which in this Caſe, April 1, is 54 45": 
Then with the Length of the whole 
Scale as a Radius deſeribhes the Semi- 
circle ADB upon the Center, ' which 
repreſents the Northern Parts of the 
Earth's enlightened "Diſks as ſeen from 
the Sun. N wr Or de agi me 


> eas es n Wr 


75 T * V | 


EY We tt 0. raiſe 
the Perpendieular CD to the Diameter 
ACB; let Ach repreſent Part of che 2 
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Third Take a good Sector, open 
it to the Radius CA in the Line of 
Chords, and taking the Chord of 2357 
z0“, ſet it off both Ways from D to 4. 
and bin the Periphery of the Semi-Diſk, 
and draw the ſtraight Line aE5, in which 
the North Pole of the Diſk wilt be ak 
4. cya 
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Fourthly, Open the Sector till the 
Radius (or Diſtance of the two 99's) 
of... the. Whole Sines bo equal to the 
Length of EG, and take the Sint of 
tha Sun's; Diſtance from the Solſtice, | 
(ig. 77 2491148") as near ag';you 
can in your Compaſſes from the 
Line of Sines, and ſet off that Diſtance - 


from E to F in the Line Eb, becauſe the 


Earth's Axis liet towards, the right 
Hand, ofthe Axis of the Edliptic (in this 
Caſe) the Sun being in Aries: and draw 
the ſtrait Line C XII F for the Earth's 
Axis of _—_ S n tho * 
e at. þ A 5 | 
M4 

* Fiu, Todray ihe Parallel „an- 
tude (of any Place, but here) of Landon, os 
the Path of that Place on the, Earth's 
enlightened Difk, is ſcen from gun xiſing 
to Sun- ſet, proceed as follow Sub- 
tract the Latitude of London from 90 


38˙ 


. * » 
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48” 30, take this in your" Compaſſes 
from the Chords (firſt making CA or CB 
3 and ſet it from. 5 (where the 


of the "pin to VI. land Vt; then from 
the Point Where this Line meets the 
Eatth's Diſk, fet off the Chord of the 
Suns 80 Declinatioen 4” 49 to Gand H, and 
to 1 and K, and connect theſe Points 


by the two occult Lines GLH and 
XII K. 8 W 1 WII * dal 


oY 


ELDBUD 2! 1 59534dD ; 20:1386./75 6 28 


Sabi Biſect & xII in 1.5 and thro! 
draw the” Line VI L v1. Then ma- 
king CB the Radius of a Lide of Sites 
on the Sector, take the Co-latitude 
38˙30˙ from the Sines, ind ſet it both 
Ways fromm L to VI and VI by Way of 
Trial-——Theſe Hours will be jult at 
the Edge of the Diſk at the Equinoxes 


but at no o other Time in the Year, © 
It 125 * 9y113901"5 12051 
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[ 12 4 
.Seventhly, Take the Extent L. VII in 
your Compaſſes (in the Sine below the oc. 
| cult one as a Center) and one Foot be- 
ing in L, with, the other deſcribe the 
E-micircle VI 12 VI. and divide it into 
I 12 equal Parts; T then from, theſe Points 
draw Lines 17 311, 113 2% 10, 105 
373,934 45 ', 8; 5 and 7577 fall 
eitel co s Axis, 32 XII F. 
" Eighthly, With the mall Exten l. X il 
28 a Radius, deſcribe the quadrantal Arch 
L NILS. and diyide i it into o equal Parts, 
and . the Faint * the 1 
— 4 parallel x to VI, VI; 3 g theſe 
Points together by a curve Line drawn 
rom che Ce Center XII. through all theſe 
bihts will Mew the celiptical Curve 
and ſeycral Situations of the Path of 
London: on thg Earth's Diſk, but theſe 
Hours e as ſeen from the Sun, 
8 and 
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1 
and the ecliptie Curve VI, VII, VIII. 
&c. being drawn through theſe Points, 
ſhall repreſent, the Parallel of Latitude 
or Path of the Diſk as ſeen from the 
Sun, from bis riſing to ſetting. 


Ninthly, Make CB the Radius of a 
Line of Chords on the Sector, and taking 
from thence the Chord of 5˙ 35 the 
Angle of the Moon's viſible Path with 
the Eeliptic, ſet it off from D to M, on 
the Left-Hand. of D the Axis of the 
Ecliptic, becauſe the Moon's Latitude 
is North aſcending— Then draw CM 
the Axis of the Moon's Orbit, and bi- 
ſect the Angle MCD by the right Line 
Cate. ; 


Tenthly, Take the Moon's Latitude 
49 18" from the Scale CA in the Com- 
paſſes, and ſet it from/ to din the biſected 
150 | | Line 


— . —¹ ES 


Line Co, making i parallel to Cg, and 
them at right Angles to the Moons Or- 
bit” OM draw the ſttait Line Pdf for 
the Path of the Center of the Penum- 
bra over me Earth's Diſk—The Point h 
is that where the Penumbra's Center 
approaches neateſt tothe Earth's Dilk, 
and conſequently is the Middle of the 
Eclipſe itſelf in general: The Point 4 
is Where the Conjunction of the Fun 
and Meon falls according to the Ta- 
bles, and the Poitit ꝙ is the eclipti- 
2 of Sun and Moon. Hu 
MY weth mil — Hin ion 

Ebenen Take the Moon's true hot 

racy Motion fromthe dun 27” 54 in your 
Compaſſes from the Scale CA (every. 
Diviſion of which is a Minute of a De- 
gece) and with it make Marks algng 
the Path of the Penumbta's Center, aud 
divide ieagh Space from Mark to Mark 
into ho equal Parts (which will be ho- 


rary 


y 


[ Is J 
rary Minutes) by: Dots, and place the 


Hor to every Goth Minute in ſuch a 


Manner, that the Dot ſignifying the In- 
ſtant of New Moon by the Tables may 


fall upon the Point 4, Half- way between 


the Axis of the Moon, and the Axis of 
the Ecliptic, and then the other Dots 
in Order will ſhew the Points on the 
Earth's Diſk where the Penumbra's Cen- 
ter is at the very Inſtant denoted by 


them in its Tranſit over the Earth. 


Twelfthly, Apply one Side of a true 
Square to the time of the Penumbra's Path, 
and move the Square backwards and for- 
wards; till the other End of it cuts the 
ſame Hour and Minute, both in the Path 
of London, and the Path of the Penum- 
bras Center, at the perpendicular Line 
un, and that particular Minute that the 
Square cuts at the fame Time in both 
Paths, will be the very Inſtant of the 
130 viſible 


[ 26 ] 
viſible Conjunction of the Sun and Moon, 
or the very Middle of the Eclipſe itſelf at 
any Place for which ſuch Conſtruction 
is made, which "here is London; 
and this Middle in the Caſe before us 


will be about 47 Minutes paſt 10 in the 


Morning, which is ſome Minutes later 
than' the tabular Time of true Conjunc- 


tion. . 
21 1. : 


Thirteeiithly,Take he Sun s Diam. 160 
67 in the Compaſſes from the Scale CA, 
ſetting one Foot in the Path of London at 
a Point where un cuts VI VI (vz. at 
47. paſt 10 in the Morning) with the 
other Foot deſcribe the Circle SS, SS, 
which ſhall repreſetit the Sun, as ſeen 
from London at the Middle of the E- 
clipſe — This done, take the Moon's 
Semidiameter 14. 54“. in your Compaſ- 
ſes from the aforeſaid Scale, and ſetting 


one hank in the Point where un cuts the 
Gin a Path 


873 

Path of the Penumbra's Shadow (vix. 
at 47'. paſt 10, as aforeſaid) with the 
other Foot deſcribe the. Circles MM for 
the Moon's Diſk, as ſeen from London 
the Middle of the Eclipſe, or Time of 
the greateſt Obſcuration, and the Por- 
tion of the Sun's Diſk hid or cut off by 
the Moon's will ſhew the Quantity e- 
clipſed at that Time, which may be 
meaſured on any Scale or Line made 
equal to the Diameter of the Sun divi- 
ded into 12 Parts, which in this Caſe 
will be 11 Parts or Digits. 


Laſtly, Take the Semidiameter of the 
Penumbra 31“. 3“, from the Scale CA 
in the Compaſſes, and ſetting one Foot 
in-the Line of the Penumbra's central 
Path, on the Left-hand from the Axis 
of the Ecliptic, turn the other Foot to- 
wards the Path of London, carrying that 
Extent backwards and forwards, till both 

C the 


E101 
the-Points of the Compaſſes fall upon 
the fame Inſtants in both Paths, and 
theſe Inſtants will denote the very Time 
when the Eclipſe degins at London, viz 
PQ: — Do the like on the Right-hand 
of the Axis: of the Ecliptic, where the 
Points of the Compaſſes will fall into 
the ſame Inſtants in both Paths, it ſhews 
what Time the Eclipſe ends at London, 
againſt RS, which is about 18 paſt 12. 


Theſe TRIALs give about 21 Min. paſt 
Nine in the Morning for the Beginning of 
the Eclipſe at Landon in the Points P and 
Q 47 paſt 10 for the Middle in the 
Line un, ' as. before. directed, viz. the 
Middle of the Eclipſe; and 18 Minutes 
paſt 12 at R and S the End of its Con- 
tinuance, 2 Hours 574 Minutes. 
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